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Abstract of EP0619277 

A cement admixture which when added to a cement composition, such as cement mortar or concrete inhibits slump-loss of the cement composition and improve its 
workability and applicability. The admixture is composed of copolymers from an alkenyl ether, a polyalkenyl ether and maleic anhydride. 
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Cement dispersant composition for inhibition of slump-loss. 

@ A cement admixture which when added to a cement composition, such as cement mortar or concrete 
Inhibits slump-loss of the cement composition and improve Its workability and applicability. The 
admbcture is composed of copolymers from an alkenyi ether, a polyalkenyl ether and maleic anhydride. 
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BACKGROUND OF THE iNVEMTIOM 

The present invention relates to a cement admixture composition. More particulariy, It relates to an ad- 
mixture composition for hydraulic cement compositions such as mortar and concrete to prevent time wise de- 
5 crease in their flowability (herein called as ''slump loss") while drastically improving the compositions work- 
ability and applicability over sustained periods of time. 

Slump loss is a major problem in the concrete Industry. It is highly desired to have a cement additive which 
will Impart high degree of flowability over an extended period of time while not imparting any significant set 
retardation to the cement composition. Various proposals have been made to solve this problem but, such pro> 
10 posals have not provided a combination of the desired characteristics or only provide the desired characteristics 
In low degrees. 

Slump-loss is the biggest problem In concrete industry, and various methods have been tried by many 
investigators to solve this problem, but satisfactory solution has not been found so far. Therefore, there is a 
strong desire to find an early solution to this problem. 
15 It is generally known, for example, that the copolymers of alkenyl ethers and maleic anhydride and the der- 
ivatives thereof can be employed as cement additives to improve slump loss [Japanese Patent Publication (Ko- 
kal) Nos. 63-285140(1988) and 2-163108(1990)]. However, copolymers of this class which have been previ- 
ously used, exhibit only small improvement In slump loss or caused excessive set retardation to the treated 
cement composition. 

20 It has now been found that certain copolymer compositions described below having a specified molecular 
structure have remarkable effectiveness for the prevention of slump loss without causing significant set re- 
tardation. 

SUMMARY OF THE INVENTION 

25 

The present invention is directed to a cement admixture composition which requires the use of certain al- 
kenyl ether/polyalkenyl ether/maleic anhydride copolymers. 

The specific cement admixture compositions of this Invention are alkenyi ether/polyalkenyl ether/maleic 
anhydride copolymer and mbctures thereof, as fully described below. They have been unexpectedly found to 
30 Impart a high degree of slump loss over a sustained pertod of time, dramatically improving workability and ap- 
plicability while not imparting any significant set retardation to the treated composition. 

DETAILED DESCRIPTION 

35 The present invention is directed to a cement admixture which has been unexpectedly found to provide a 
high flowability to cement compositions such as concrete and cement mortar, provide the high flowability over 
an extended period of time without imparting a significant delay In the curing (set) of the cement composition. 
This combination of properties has been unexpectedly achieved with the presently described cement admix- 
ture compositions. 

40 The admixture composition of this invention is a novel composition for cement which has been unexpect- 
edly found to impart the highly desired property of inhibition of slump-loss. The composition may be composed 
of one or more copolymer(s) of an alkenyl ether represented by the general fonmula (I), 

RiO(AiO)„R2 (I) 

wherein, A^O is one, or a mbcture of two or more oxyalkylene group, each having 2 or 3 carbon atoms, 
45 said groups, which may be added in block or random fashion; 
R^ is an alkenyl group having 2 to 5 carbons; 
R2 is an alkyi group having 1 to 4 carbons; and 

m is an average number of adduct mols of the oxyalkylene groups of from 20 to 150, 
a polyalkenyl ether represented by the general formula (II), 

50 Z[0(A2O)nR3]a (II) 

wherein Z is a residual group of a compound having 2 to 8 hydroxyl groups; 
A^ is one, or a mixture of two or more oxyalkylene groups, each having 2 or 3 carbon atoms, said groups 
may be added in block or random fashion; 

R3 is an alkenyl group having 2 to 5 carbons, n Is an average number of adduct mols of the oxyalkylene 
55 groups having a value of 1 to 1000; and; 
a has a value of 2 to 8, 

and maleic anhydride, as the anhydride, its hydrolysis products, or salts of the hydrolysis products. 

The ratio of equivalency of copolymerlzable double bonds of the component represented by the general 
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formula (t) and the component represented by the general formula (II) is 99:1-60:40. the ratio of equivalency 
of the sum of the component represented by the general fbnmula (I) and the component represented by the 
genera! formula (II) to maleic anhydride is 30:70-70:30. The weight average molecular weight of said copoly- 
mer(s) is from 2,000 to 1,000,000. 

5 The copolymers of this invention, their hydrolysis products, or the salts of said hydrolysis products, unlllce 

conventional dispersants for cement, do not show decrease of f lowabllity with respect to time. In many instanc- 
es, treated cement compositions increase In fiowabiiity. Therefore, it can allow production of concrete having 
excellent property in inhibition of slump-loss when used alone. The present admbcture can be also used in com- 
bination with existing cement dispersants. 

10 in addition, the admixtures of the present invention do not retard setting nor cause a decrease in the 
strength after curing of cement compositions which have been so treated. 

In the above-described general formula (I) and the above-described general formula (11), the alkenyl groups 
having 2-5 carbons represented by and R^ respectively, include, for example, vinyl, aliyi, methallyl 1,1-dl- 
methyl-2-propenyl, and 3-methyl-3-butenyl groups and the like. The allyl group is most preferred. 

IS In above-described general formula (1) and above-described general formula (II), the oxyaikylene group 
having 2-3 carbons represented by A^O and A^O, respectively, include, for example, oxyethylene and oxypro- 
pylene groups with oxyethylene group being most preferred. 

In above-described general fonnula (I), the alky! group having 1-4 carbons represented by R2 may be se- 
lected for example, from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and tertiary butyl groups and the like. 

20 When the alkyi group has more than four carbon atoms, the annount of air entralnment In the treated mortar 
or concrete composition is increased. Therefore, It is desirable to select an alkyI group having 1 to 4 carbons 
if low air entralnment is desired. 

The average number of adduct mols (m) of oxyaikylene group with respect to the above-described general 
formula (I), can be chosen from 20-150. Generally, as the value for m increases, one obtains a lower delay of 

25 setting and a higher effect in increasing the slump with time, it is preferred to select the m value from 30 - 
120. 

Examples of compounds providing the residual group (Z) containing 2-8 hydroxyl groups with respect to 
the above-described general formula (II) are polyvalent phenols, such as catechol, resorcinol, hydroqulnone, 
phloroglucin and the like; polyvalent alcohols, such as ethyleneglycol, propyleneglycol, butyleneglycol, dode- 

30 cyleneglycol, octadecyleneglycol, neopentyl glycol, styreneglycol, glycerin, diglycerin, polyglycerin, trimethy- 
lolethane, trimethylol pro pane, 1,3,5-pentanetrlol, erythritol, pentaerythrltol, dipentaerythritol, sorbitol, sorbl- 
tan, solbide, sorbitol/glycerin condensation products, adonitol, arabitol, xyiitol, mannitol and the like; sugars 
such as xylose, arabinose, ribose, rhamnose, glucose, fructose, glactose, mannose, sorbose, cellobiose, mal- 
tose, isomaltose, trehalose, raff inose, sucrose, gentianose, melecltose, and the like; and esterif led or partially 

35 esterified products thereof. 

The average number of adduct mois (n) of the oxyaikylene group added as shown in the above-described 
general formula (II) can be selected from 1 to 1,000. Generally, copolymers having components with higher n 
values tend to increase the viscosity of the copolymer during its production while providing only minor slump- 
improving property with respect to increase in the value of n. Therefore, it is preferred to choose copolymers 

40 with n of from 1 -200. 

Ratio of equivalency of the copolymerizable double bonds of the compound represented by the general 
formula (I) and the compound represented by the general formula (I!) may be selected from 99:1-60:40. To 
obtain a copolymer that has excellent slump-sustainability and slump-improving properties, it is important to 
control the average number of mols (m) of the oxyaikylene group In the general formula (I) and also the ratio 

4S of equivalency of the copolymerizable double bonds in the compound represented by the general formula (I) 
and the compound represented by the general formula (II). Generally, it Is preferred that the larger the value 
of m in the general fbnmula (1), the lower the amount of component represented by the general fomiula (I) in 
the resultant copolymer. On the other hand, when the value of m is small, it Is preferred to utilize copolymers 
having higher amounts of component represented by the general formula (I) 

50 Although excellent slump-sustaining properties can be achieved with the copolymer with sufficiently large 
m value in the general formula (I) and obtained without using a large amount of component of the general for- 
mula (II), production of such co-polymerization cannot be carried out easily. 

in contrast, copolymers containing component of the general formula (I) and component of the general for- 
mula (II) which can achieve a high level of slump sustainabllity are readily produced and, therefore, the desired 

55 property can be readily obtained by the present invention. 

The copolymer is characterized by having the capability of improving initial slump of the cement compo- 
sition and also Increasing the slump with time. The particular mode of application of the copolymer is not aitical 
and can be decided by those skilled in the art depending on the types of cement or aggregates being used, 
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whether applied by itself, or by combining it with other cement admbctures. 

Cement admbctures that can be used in combination with the subject copolymer include conventional ce- 
ment dispersants, such as naphthalene sulfonic acid/formaldehyde condensates, sulfonated melamine resins, 
llgnin sulfonic acid, aminosulfonic acid, hydroxycarboxylic acid, ethylenically unsaturated dicarboxylic anhydr- 
5 ides, copolymers of linear or cyclic olefins having 4-6 carbon atoms, polycarboxylic acid, and the like; and one, 
or a mbcture of two or more copolymers of maleic anhydride and the component represented by the general 
formula (I), such as disclosed in Japanese Kokai Patent SIHO 63-285140 (1988) or Japanese Kokai Patent HEI 
2-163108 (1 990), its hydrolysis products, or the salts of its hydrolysis products, and the like. 

However, desired properties achievable by the present copolymer may not be hig hly exhibited when com- 
10 bined with certain conventional dispersants, especially when such dispersants are used in large amounts. If 
these aspects are taken Into consideration, it is most desirable to combine the present copolymer used with 
the polycarboxylic acid cement dispersants, or with copolymers of malete anhydride and the component rep- 
resented by the general formula (I), as disclosed in Japanese Kokai Patent SIHO 63-285140 (1988) and Jap- 
anese Kokai Patent HEI 2-163108 (1990), its hydrolysis products or the salts of its hydrolysis products. Such 
15 conventional dispersant combinations exhibit no or minor adverse effect on the presently achieved properties. 

The cement admixture composition disclosed herein can be used together with other known cement ad- 
ditives, such as air entralners, waterproofing agent, strength enhancers, curing accelerators, antifoam agents 
and the like may be added and used. 

The copolymer of maleic anhydride and the component represented by the general formula (I) and the com- 
20 ponent represented by the genera! formula (II) can be formed easily by copolymerization using a peroxide cat- 
alyst. The ratio of the equivalency of the sum of copolymerisable double bonds of the component represented 
by the general fomnula (I) and the component represented by the general fonmula (II), to maleic anhydride Is 
selected from 30:70-70:30, preferably 50:50. In certain cases, other copolymerisable components, such as 
styrene, a-olef in, or vinyl acetate and the like can be used to provide the total combined amount of such mono- 
25 mers Is no more than 30 weight percent during preparation of the copolymer. Hydrolysis and partial hydrolysis 
products of the present copolymer are products which contain at least some maleic add units which resulted 
from hydrolysis of the copolymerised maleic anhydride units. 

Salts of the hydrolysis products of the copolymer are those formed from the salts of the maleic acid units, 
and alkali metal salts, such as lithium salts, sodium salts, potassium salts, alkaline earth metal salts, such as 
30 magnesium salts and calcium salts, as well as ammonium salts and organic amine salts. 

Weight average molecular weight of the copolymer is selected from 2,000-1,000,000, and preferably from 
10,000-100,000. 

The cement admbcture composition of this invention can be used in various types of cements such as or- 
dinary Portland cement, high early strength cement, ultra high early strength cement, blast-furnace slag ce- 
35 ment, moderate heat cement, fly ash cement, and sulfate-resisting cement and the like; as well as other water- 
curable materials, such as gypsum and the like. 

The presently described co-polymer admixture can be added to the cement composition through various 
means. For example, the subject copolymer can be added directly to the hydraulic cement as part of the water 
forming the initial cement composition or to the final composition, just prior to use. The exact mode.of appii- 
40 cation will be determined by the particular application. 

The cement admixture composition of this invention shows a high flowability without causing any signif- 
icant retardation to the set time of cement composition such as mortar or concrete. In addition, the present 
admbcture composition provides excellent Inhibition of slump-loss and, thereby, significantly improves work- 
ability of cement compositions used in construction or building-related works. 
45 The cement admbcture composition of the present invention can be used for a variety of applications such 
as, for example, a f luidizing agent for ready-mbced concrete, a high-range AE water-reducing agent, or a high- 
range water-reducing agent for production of secondary concrete products. 

The following examples are given for illustrative purposes only and are not meant to be a limitation on the 
invention, as defined by the appended claims. All parts and percentages are by weight unless otherwise Indi- 
50 cated. 

Copolymers of maleic anhydride, component of the general formula (1), and component of the general for- 
mula (11) were prepared using the procedure disclosed in Japanese Kokai Patent HEI 2-297411 (1989), as 
shown by the following examples: 

55 EXAMPLE I 

The following ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device. Copolymerization reaction was carried out by raising the tem- 
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perature of the flask to 80-90X while continuously agitating for 7 hours under a N2 gas atmosphere. 





Alkenyl ether (polyoxyethyiene monoallyl monomethyl ether; number of mols of ethylenoxide 
added = 33 mois) 


573.0 g 


5 


Diaikenyl ether (polyoxyethyiene dially ether; number of mois of ethylenoxide added = 33 
mols) 


55.5 g 




Maieic anhydride 


43.9 g 


10 


Benzoyl peroxide 


4.5 g 




Toluene 


104.8g 



At the completion of the reaction, toluene was removed by distillation at 110°C under a reduced pressure 
of about 10 mm Hg, to obtain a brown-colored copolymer which was a solid at mom temperature Oabelled Co- 
polymer (a)]. 

EXAMPLE 2 



The following ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device. Copolymerization reaction was carried out by raising the tem- 
perature of the flask to 80-90*^0 while continuously agitating for 7 hours under a N2 gas atmosphere. 



25 


Alkenyl ether (polyoxyethyiene monoallyl monomethyl ether, number of mols of ethylenoxide 
added = 33 mols) 


573.0 g 




Diaikenyl ether (polyoxyethyiene diallyl ether; number of mols of ethylenoxide added = 33 
mols) 


102.4 g 




Maieic anhydride 


49.8 g 


30 


Benzoyl peroxide 


5.2 g 




Toluene 


112.6 g 



After the reaction, toluene was removed by distillation at 11 0°C under a reduced pressure of about 10 mm 
IHg, to obtain a brown-colored copolymer which was a solid at room temperature [labelled Copolymer (b)]. 



EXAMPLE 3 



The following ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device, and polymerization reaction was carried out by raising the tenr)- 
perature of the flask to 90-100'*C while continuously agitating for 3 hours under a N2 gas atmosphere. 



Alkenyl ether (polyoxyethyiene monoallyl monomethyl ether, number of mols of ethylenoxide 
added = 91 mols) 


800.0 g 


Diaikenyl ether (polyoxyethyiene diallyl ether; number of mols of ethylenoxide added = 33 
mols) 


20.7 g 


Maieic anhydride 


21.9 g 


Tertiary Butyl peroxlde-2-ethyl hexanoate 


4.8 g 


Toluene 


136.8g 



After the reaction, toluene was removed by distillation at 1 1 0^'C under a reduced pressure of about 1 0 mm 
55 Hg, to obtain a brown-colored copolymer which was a solid at room temperature pabelled Copolymer (c)]. 
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EXAMPLE 4 



The following ingredients were placed in a four- necked flask equipped with a condenser, a N2 gas Inflow 
tube, a thermometer and an agitating device, and copolymerization reaction was carried out by raising the tenv 
5 perature of the flask to 90-1 00**C while continuously agitating for 3 hours under a N2 gas atmosphere. 





Alkenyl ether (polyoxyethylene monoallyl monomethyl ether number of mols of ethylenoxide 
added = 115 mols) 


2500 g 


10 


Diaikenyl ether (polyoxyethylene diallyl ether; number of mols of ethylenoxkJ.e added = 33 

mols) 


24.1 g 




Maleic anhydride 


50.8 g 




Benzoyl peroxide 


15.0 g 


IS 


Toluene 


420.7 g 



After the reaction, toluene was removed by distillation at HO^'C under a reduced pressure of about 10 mm 
Hg, to obtain a brown^colored copolymer which was a solid at room temperature [labelled Copolymer (d)]. 

20 

EXAMPLE 5 



The following Ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device, and copdiymerizatlon reaction was carried out by raising the tem- 
perature of the flask to 90-1 OO'^C and continuously agitating for 3 hours under a N2 gas atmosphere. 





Alkenyl ether (polyoxyethylene monoallyl monomethyl ether; number of mols of ethylenoxide 
added = 115 mols) 


2500 g 


30 


Diaikenyl ether (polyoxyethylene diallyl ether; number of mols of ethylenoxide added = 200 

mols) 


138.3g 




Maleic anhydride 


50.8 g 




Benzoyl peroxide 


15,0 g 


55 


Toluene 


439.7 g 



After the reaction, toluene was removed by distillation at 110°C under a reduced pressure of about 10 mm 
Hg, to obtain a brown-colored copolymer which was a solid at room temperature pabelled Copolymer (e)]. 



EXAMPLE 6 



The following ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device, and copolymerization reaction was carried out by raising the tenn- 
perature of the flask to 85-90^C and continuously agitating for 3 hours under a N2 gas atmosphere. 



Alkenyl ether (polyoxyethylene polyoxypropylene monoallyl monobutyl ether; number of mols 
of ethylenoxide added = 57 mols; number of mols of propylenoxide added = 57 nriols; by 
random addition) 


3400 g 


Diaikenyl ether (polyoxyethylene diallyl ether; number of mols of ethylenoxide added = 33 
mols) 


49.4 g 


Maleic anhydride 


62.5 g 


Azobisisobutyronitrile 


12.5 g 


Toluene 


574.9 g 



After the reaction, toluene was removed by distillation at 11 0'^C under a reduced pressure of about 10 mm 
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Hg. to obtain a brown-coiored copolymer which was a solid at room temperature pabelled Copolymer (f)]. 
EXAMPLE 7 

The following ingredients were placed in a four-necked flask equipped with a condenser, a N2 gas inflow 
tube, a thermometer and an agitating device, and copolymerization reaction was carried out by raising the tem- 
perature of the flask to 75-85''C and continuously agitating for 3 hours under a N2 gas atmosphere. 

Alkenyl ether (polyoxyethylene monomethallyl 
BonometJiyl ether; number of mols of 
ethylenoxide added =33 mols) 3076 g 

Trialkenyl ether (trimethallyl ether of 



glycerin/ ethylenoxide addition product; 
ntunber of mols of ethylenoxide 



added B 33 nols) 


72 


.6 


9 


Halelc anhydride 


208 


.5 


9 


Azobfblsobutyronitr 1 le 


14 


.7 


9 


Toluene 


524 


.8 


9 



After the reaction, toluene was removed by distillation at 110''C under a reduced pressure of about 10 mm 
Hg, to obtain a brown-colored copolymer which was a solid at room temperature [labelled Copolymer (g)]. 

Each of the copolymers were analyzed and the determined description of each copolymer is given In Table 
1 below. 
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EXAMPLES 8 -17 

PREPARATION OF COMCRETE COMPOSITION 

5 Based on the formula illustrated in Table 2 below. 40 litres of concrete compositions and cement admixture 

agent, as shown in Table 3 below were added in a 50 litre capacity forced blending mixer, and they were blended 
for 90 seconds to prepare a f luidized concrete that had slump of 1 8 cm and air content of 4-5% (an air entrainer 
agent AEA available from Denka*Grace K.K. was used to bring the air content to the target level). 

After blending was completed, the blend was discharged into a blending boat and It was worked over sev- 

10 eral times. Change of slump and air content with time was determined immediately after blending, 30 minutes 
later and 60 minutes later. Method for testing slump, air content, setting time, and compression strength, and 
method of preparation of test sample for testing the compression strength were based on JIS A6204. Results 
of the testing are presented in Table 4. 

IS Comparative Examples 1-5 

Following the procedure of Examples 8 - 17 described above, fluidizied concretes were prepared for com- 
parison. The composition of each Comparative Example are given in Table 3 below and the results of Testing 
are presented in Table 4. 

20 



eeiier«'b<B 


U/0 


8/8+a 








I%3 


[%] 


C \3 


8 




Plain 




o.so 


320 20S 


850 


87« 




9f9<i 


9.48 . 









Cooont. iC^i Ordinary Portland cooDont (an oqul->aniount aisiture of 3 

brands; Spaclflc Gravity « 3.16) 
Viator (tT> t Tap f^ator 

Pino og^ro^ato (8)t sand from Ohi Rlvor In Japan (Spoeific Gravity 
o 2.60; Pin<slooa laodulua q 2.76 

Coaroo oggrc^ato (0)i Cruohod otono produced at Ouieo in Tolcyo (Spocific 
Gravity « 2.68; Finonooo iDoduluo « 6.60) 



9 



EP 0 619 277 A1 



TablQ 3 



10 



IS 



Group 



BscuDplo 8 
BsaoplG 9 
Bsonplo 10 
GExQcplo II 
BxQcqplo 13 
BxQoplo 13 
Bsonplo 16 
BsoqpXo 15 
Bxonplo li^ 
BgaaplQ 17 



OooparotiiTQ Bs. 1 
OODpara^ivo Bs. 2 
Cocq^ra^ivQ Bz. 3 
Coapasrativo Bs. 4 
Cooparat^ivQ Ba» S 



TTpo of cffiQon^ 



Copolymer (a) 
Copolymer (b)/PC(a} 
Copolymer <c)/PC(a) 
Copolymer (c)/PC(b) 

Copolymer (c)/LS 
Copolymer (c)/NSFC 
Copolymer (d)/PC(a> 
Copolyner (e)/Pcja) 
Copolymer (f )/PC(a) 
Copolymer (g)/PC(a) 



PC (a) 
PC(b) 
NSFC 
LS 

Copolymer <g) 



Acouat added 
<t9t*^, baood 
on cGOBnt) 



0.42 
30/0.10 
20/0.05 
20/0.07 
20/0.15 
20/0.20 
15/0.08 
0.13/0.09 
0.15/0.09 
0.15/0.15 



0.19 
0.23 
0.60 
0.60 
0,27 



20 



25 



PC(Q)t Ratio of equivalency of the copolymerirable double 



bonds of the compound represented by the general 
formula (1) where is CHj'-CHCHjr R^ io -CH3, kk} io 
-CjB^cy-, and a is 33, and maleic anhydride is 1:1, and 
might average molecular weight is 20,000. Thia io 
the Ca salt of the copolymer having such coaapooition. 
PC<b). ^^^^^ POlycarboayiatQ cement dioparoont 

NSFC I C&loiutt aaphthaleno sulfonate cenient diaper oont 

(coomercial product) 

XtSt Calcium lignin sulfonate cement dispersant (commercial 
product) 



(ooBBBercial 



30 



35 



40 



45 



50 



55 



10 



EP 0 619 277 A1 



10 



IS 



20 



25 



30 



0 
H 



35 



40 



45 



50 



55 



0 <^ ® I 
(3 «^ ^ e 

5:3 @ @ Ik 

o o o a ' 

&4 ^ 
O Q 4* Ci4 «J4 



ciioconinooinoootf) 



9 
9 



@ 



9 



(3 



9 
O 

3 



&4 ^ 



§ g 



CO 



inoirvmooinoolo 
++++++++++ 



oininoooioooin 
• ••«■•■•■• 

r*t*"Cocor**r^coovooco 

HrHHHr-IHHfHfHH 



ooooooooino 



OOCOO^O^OOCOO^G^oOO^ 
HHHHHHHHHH 



OLOOiniOOOtDOlO 



eooococoooo^oot^oooo 

HHHHHHHHHH 



O H (N ro ^in vor^ 



H 



0 O 
H «=4 



@ O 
^ @1 



e Q O 
H H H 

ill 

» C!3 



09 CO M eo o 

rs H C9 o ^ 

^ ^ ^ ^ 



o in o 



00 CO 

+ + 



n CM ov in C90 



<• ^ r> ^ 



° o 



in tn <^ vo CN 



^ ^ ca 



in o in in ^ 

"in 



^ vo vo 

H H H H 



CN 



r> in 00 eg 



in o in in o 



00 C\ CD 00 00 
H H H H H 



«-8 M fl ^ (A 



K » N ^ » 

» H H ^ 

© G G 0 9 

> ^ ^ ^ ^ 

<r< T< Ti 'Vi 

^ 4^ ^ ^ 4^ 

C3 C$ (3 C$ 



0ii 0ii 

S @ 3 @ @ 

o o o o o 

o o u o o 



U 
O 

c 
o 
a 

^ e 

c 

q o 

•d c 

<9 (U 

M 0) 

«0 ^ 

e (0 

O (D 

o s: 
c 

o o 

fi -H 

•H 4-» 

^ ID 

CJJ 
Q) 

OS t-i 

iH D) 

O 0) 

O CO 



11 



EP 0 619 277 A1 



Claims 

1 . An admixture for a cement composition comprising at least one copoiymer composed of an alkenyl ether 
represented by the general formula 

5 RiO(AiO)„R2 

wherein A^O is one or a mixture of oxyalkylene groups having 2 to 3 carbons; 
Ri Is an alkenyi group having 2 to 5 carbons; 

R2 is an alkyi group having 1 to 4 carbons; and m represents an average number of mols of the 
oxyalkylene groups and has a numerical value of from 20 to 150, 
10 a polyalkenyl ether represented by the general formula (II), 

2[0(A20)nR3]3 (II) 
wherein Z is a residual group of a compound having 2 to 8 hydroxyl groups, 
A^O is one or a mixture of oxyalkylene groups having 2 to 3 carbons; 

R3 is an alkenyl group having 2 to 5 carbons; n represents an average number of mols of the oxy- 
15 alkylene groups and has a numerical value of from 1 to 1000; and a has a value of 2 to 8, 

and maleic anhydride, its hydrolysed product or salts of Its hydrolysed products, where the ratio of equiv- 
alency of copolymerisable double bonds of the component represented by the general formula (1) and the 
component represented by the general formula (II) is 99:1-60:40, the ratio of equivalency of the sum of 
the component represented by the general formula (I) and the component represented by the general for- 
20 mula (11) to maleic anhydride, its hydrolysed product or salts thereof Is 30:70-70:30, and the copolymer 

has a weight average molecular weight of from about 2,000-1 ,000,000. 

2. The admixture according to claim 1 wherein the groups A^O and A20 each indhfidually represent a mixture 
of oxyalkylene groups and are present in block or random configuration. 

25 

3. The admixture according to dalm 1 or claim 2 wherein one of the groups A^O and A^O each independently 
represents oxyethylene. 

4. The admixture according to any preceding claim wherein the symbol m of the Formula I represents 30 to 
120; and the symbol n of Formula II represents 1 to 200. 

5. The admbcture according to any preceding dalm wherein the copolymer has a weight average molecular 
weight of from about 1 0,000 to 1 00,000. 

6. The admixture according to any preceding claim wherein the admixture comprises a major amount of said 
35 copolymer in combination with a minor amount of a cement additive selected from dispersants, air en- 
trainers, air detrainers, waterproofing agents, strength enhancers, curing accelerators and antifbam 
agents or mixtures thereof. 

7. An Improved cement composition capable of exhibiting an inhibition to slump loss with respect to time 
40 comprising a hydraulic cement, aggregate, water and the admixture according to any preceding claim. 

8. The improved cement compositton of claim 7 wherein the aggregate is composed of sand and stone to 
form a concrete. 

^ 9. A method for forming a cement composition comprising mixing a hydraulic cement, aggregate, water and 
an admixture according to any of claims 1 to 6. 

10. Use of a copolymer as defined In any of dalms 1 to 6 for the nnanufacture of an admixture for Inhibiting 
slump loss of a cement 



55 



12 



EP 0 619 277 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUottaa NHitar 
EP 94 30 2384 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citcdon of docmnent vnth indccodoB. where appropriote, 
of rcfevDBt ppgaagcB 



RefieviaBt 



CLASSmCATlON OF THE 
APPLICATION (lBt.CLS) 



A 

D 
A 



FR-A-2 668 773 (SANDOZ) 

* claims 1-11 * 

* page 1, line 24 - page 3, line 16 * 

* example 1 * 

EP-A-0 373 621 (NIPPON OIL AND FATS 
COMPANY, LTD) 

* claim 1 * 

& JP-A-2 163 108 (NIPPON OILS & FATS CO.. 
LTD) 

CHEMICAL ABSTRACTS, vol. 107, no. 2, 
13 July 1987, Columbus. Ohio, US; 
abstract no. 11972x, 

YASUMURA JIRO & AL. 'Cement additives for 
improving fluidity and workability of 
cement mixtures* 
page 298 ; column R ; 

* abstract * 

& JP-A-62 017 055 (IDEMITSU PETROCHEMICAL 
CO., LTD) 26 January 1987 



1,6-10 



C04B24/32 
C08F222/06 
//C08F222/06, 
299:00,216:14 



TECHNICAL mUS 
SEABCHED ClDtCLS) 



C04B 



The present search report has been drawn op for oil daiDs 



THE HAGUE 



Ddfl ef Gu^dflttea of tb» Hai& 

27 June 1994 



Rigondaud, B 



CATEGORY OPOTED DOCUMENTS 

X : panicBUiriy rdwant if taken aloat 

y : portlcnl&fly fdevaot if conbbd «ihh uMltfr 

docanoBt of cbo tsme catesPiT 
A : tcchaologleal bachero&od 
O : Bo&*T7rtncB tfbdosure 
r : lAtOB«tfi&te doconent 



T : thflory or prtodple nsderiying tbe bventioa 
E : eortier patcat doaimcnt, but puUlsfaed on, or 

after tb« fUlog dntt 
D : docamcftt dted lo the applkatioti 
L : docomcat dtcd for other rcasoas 



Ct : moaber of the snat potcal famify, concspoadbg 



13 



